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(54) Title: AN ARRANGEMENT FOR STEERING A WATER-CRAFT 




(57) Abstract: The invention relates to an arrangement for steering a water-craft (1), which comprises at least one main propulsion 
device (3, 3a, 3b, 11, 11a, lib, 11c), which is arranged to push the water-craft (1) forward or backward, and a number of steering 
propulsion devices (2), the pushing direction of which can be changed. The steering propulsion devices (2) are arranged in the aft of 
the water craft (1) on both sides of the said at least one main propulsion device (3, 3a, 3b, 11, 1 la, 1 lb, 1 Ic) so that the steering of 
the water-craft (1) is continuously provided by means of the steering propulsion devices (2) without any separate rudder means of 
the like to be functionally connected to said at least one main propulsion device (3, 3a, 3b, 11, 1 la, 1 lb, 11c). 
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AN ARRANGEMENT FOR STEERING A WATER-CRAFT 

The invention relates to an arrangement for steering a water-craft, which 
comprises at least one main propulsion device, which is arranged to push the 
water-craft forward or backward, and a number of steering propulsion de- 
vices, the pushing direction of which can be changed, in accordance with the 
preamble of claim 1 . 

Water-crafts or vessels mean here all kinds of marine vessels, like for exam- 
ple cruisers, passenger ships, ice breakers and different cargo ships. Ar- 
rangements are already known, in which a water-craft is provided with two 
mechanically connected propellers with rudders behind them, two or three 
separate pod-propulsion devices or a propeller, behind which there is a con- 
tra-rotating propeller in a pod-propulsion device. The last mentioned has 
been disclosed in a WO-publication 01/54971, In which the pod-propulsion 
unit has been indicated by the reference numeral 4 and the propeller by nu- 
meral 3. 



The prior art solutions include substantial disadvantages. Firstly, the me- 
chanical propeller arrangement has long shaft lines and shaft supports out- 
side the hull of water-craft, which lead to a non-uniform wake field. 

Steerable rudder-propeller devices or pod-propulsion devices have become 
more general in water-crafts. Since these devices are turnable, their thrust 
force can be utilized for steering of the water-craft. 



A disadvantage with an electric arrangement of two or more pod-propulsion 
devices are the high costs, because efficient pod-propulsion devices require 
engine-driven generators together with their power control systems. These 
are expensive, heavy and large. For instance in RoRo vessels handling of 
cargo becomes more difficult because of the engine rooms and gaps required 
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by the machinery, since these are partly located above the cargo declc. This 
means that several disadvantageous narrow parts are formed in the cargo 
space, whereby the rear end of the cargo space remains narrow. The heavy 
electric machinery leads further to a disadvantageous location of the dis- 
placement's centre of gravity in the longitudinal direction. 

In the contra-rotating pod/propeller-combination there is only one steering 
device, which is often considered as a disadvantage from the viewpoint of 
reliability. 

An object of the present invention is to eliminate the drawbacks of the prior 
art and to provide a novel solution advantageous as to its costs and enabling, 
where applicable, better utilization of the cargo space of the water-craft 

The aims of the invention can be achieved as is disclosed in claim 1 and in 
the other claims. According to the invention the steering propulsion devices 
are arranged in the aft of the water craft on both sides of the said at least 
one main propulsion device so that the steering of the water-craft is continu- 
ously provided by means of the steering propulsion devices without any 
separate rudder means of the like to be functionally connected to said at 
least one main propulsion device. 

The invention is based on the use of turnable steering propulsion devices in a 
water-craft so that they alone provide steering and additionally they partici- 
pate in moving the water-craft forward. A major part of the forward or 
backward propulsion is generated by a separate thrust device e.g. a large 
propulsion unit or large propulsion units. An important advantage of the solu- 
tion according to the invention is the fact that the upper end of the pod- 
propulsion devices fits below the cargo deck. Since the fully electric machin- 
ery of conventional large pod-propulsion devices is heavier and larger than 
the machinery to be utilized according to the invention, the invention allows 
for increased cargo capacity and handling of cargo becomes more efficient 
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and easier. Furthermore, the solution is more economic and easier to put 
technically into practice than the known solutions. The cargo deck can be 
lowered, the dimensions of the water-craft can be more economic and, com- 
pared with one centre propulsion device, two propulsion devices provide bet- 
ter reliability, which is important especially for the manoeuvrability of a pas- 
senger ship. Further, when separate main propulsion devices and steering 
propulsion devices are provided no supplementary output is used unnecessar- 
ily in manoeuvring. 

According to the invention there is an even number of the steering propulsion 
devices and the propeller part of the steering propulsion devices is stationar- 
ily located outside of the hull of the water-craft. There is one or more main 
propulsion devices and for instance a propeller or a water-jet device may 
function as the main propulsion device. 

The water-craft's at least one main propulsion device is located essentially in 
the aft centre part of the water-craft and the steering propulsion devices are 
positioned to the sides of the propulsion device being thus located in the lat- 
eral parts of the water-craft near the sideboards thereof. A high efficiency is 
obtained when the main propulsion device Is placed as far as possible in the 
water-craft's aft and no protruding parts increasing the resistance are needed 
in the rear side of the main propulsion device. Since no shaft bearings are 
needed, a uniform wake is created. The steering propulsion devices provide 
an excellent manoeuvrability even in rough weather conditions, also at low 
speeds for instance less than 5 knots. 



According to the invention, the output of the steering propulsion devices 
need not be high. The output required by the steering propulsion devices is 
less than 50% of the common shaft output of the main propulsion device 
and of the steering propulsion device. Shaft output means here the usual 
output obtained from the devices at maximum i.e. the nominal output taken 
by the main propulsion device and the steering propulsion device, which can 
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be measured from the outlet shaft of the device. The propulsion device itself 
is connected by means of a horizontal or almost horizontal shaft or shafts to 
a prime mover that may comprise one or more diesel engines and/or electric 
engines and/or gas turbines. 

Further, since the steering propulsion devices are installed on both sides of 
the one or more main propulsion devices substantially near the outboard of 
the water-craft, they can be relatively small and can thus be installed under 
the cargo space of the water-craft. By doing so, a space can be formed un- 
der the cargo space for the maintenance and inspection of the steering pro- 
pulsion devices. 

Also other alternative solutions are conceivable, in which there can be in the 
middle one or more water-jet devices as a main propulsion device e.g. if the 
speed of the water-craft is high. Also in this case, the steering propulsion de- 
vices are at the side and a major part of the power used for moving forward 
is provided by the main propulsion device. 

In the following the invention is described by way of example only with ref- 
erence to the accompanying drawings, in which 

- Figures 1A and IB show a water-craft provided with an arrangement ac- 
cording to the invention as a side view and viewed from below, 

- Figures 2A and 2B show alternative solutions relating to main propulsion 
devices and steering propulsion devices, and 

- Figures 3A and 3B show further alternative solutions relating to main pro- 
pulsion devices and steering devices. 

According to Figures 1A and IB, the arrangement is formed by a water-craft 
or a vessel 1 together with steering propulsion, devices 2 and a main propul- 
sion device 3. In this solution, the steering propulsion devices, even in num- 
ber, have been placed quite close to the outboard 6 of the vessel. Diesel en- 
gines, indicated by the reference numeral 4, serve as prime mover for the 
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main propulsion device, the output of which is transferred to the main pro- 
pulsion device by means of a shaft 5. As the steering propulsion devices in 
the solution according to the invention need not be large, they do not require 
much space and the maintenance space 8 they need, in which maintenance 
5 staff 7 may go for checking, and when required, repairing the steering pro- 
pulsion devices, is situated advantageously below the cargo space 1 0. In this 
way the whole cargo space can be put into use and there are no previously 
needed narrowing parts, but the whole area can be utilized at maximum e.g. 
by loading onboard trucks and other cargo on wheels 9. 

10 

In Figure 2A, the upper view shows a main propulsion device 3 and a steer- 
ing propulsion device 2. Furthermore, a couple of examples of a steering pro> 
pulsion device is shown in different positions 2a and 2b. When the steering 
propulsion device is in position 2b, turning of the vessel into a desired direc- 
1 5 tion is provided. If there is a need for boosting the turning, also the other 
steering propulsion device 2 is turned, respectively, into position 2b simulta- 
neously with the previous one. In Figure 2B, one main propulsion device 3 
has been replaced by two separate main propulsion devices 3a and 3b. 

20 In Figure 3A, in addition to the steering propulsion devices 2, there is pro- 
vided an alternative solution to the traditional propeller and in this view a wa- 
ter-jet device 1 1 is used as a main propulsion device. The Figure 3B view is a 
supplementary variation of the Figure 3A, in which there are more than one 
water-jets, in this solution three water-jets 11a, lib and 11c. Advanta- 

25 geously, also two water-jets 11a and 11c can be installed. 

Within the scope of invention; solutions also differing from the above de- 
scribed are feasible. The solution can be applied to all kinds of water-crafts. 
For example, in war ships and cruisers the solution makes possible a diversi- 
30 fied driving profile. The main mover of the steering propulsion devices can 
also be placed above the cargo deck e.g. around the smoke stack, in which 
case supplying of electricity also to other parts of the vessel is easy. In cruis- 
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ers, this makes possible flexible distribution of electric power between the 
hotel load and the propulsion devices. 

It is clear to the one skilled in the art that the invention is not restricted to 
5 the embodiments described above, but different applications thereof are fea- 
sible within the inventive idea defined by the ensuing claims. 
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CLAIMS 

1. An arrangement for steering a water-craft (1), which comprises at least 
one main propulsion device (3, 3a, 3b, 11, 11a, lib, 11c), which is ar- 
5 ranged to push the water-craft (1) forward or backward, and a number of 
steering propulsion devices (2), the pushing direction of which can be 
changed, characterized in that the steering propulsion devices (2) are ar- 
ranged in the aft of the water craft (1) on both sides of the said at least one 
main propulsion device (3, 3a, 3b, 11, 11a, lib, 11c) so that the steering of 
10 the water-craft (1) is continuously provided by means of the steering propul- 
sion devices (2) without any separate rudder means of the like to be func- 
tionally connected to said at least one main propulsion device (3, 3a, 3b, 1 1 , 
1 la, 1 lb, 1 1c). 

15 2. An arrangement according to claim 1, characterized in that there is an 
even number of the steering propulsion devices (2) and the propeller part of 
the steering propulsion devices (2) is stationarily located outside of the hull of 
the water-craft (1) . 

20 3. An arrangement according to claim 1 or 2, characterized in that a propeller 
(3, 3a, 3b) or a water-jet device (11, 11 a, lib, 11c) functions as the main 
propulsion device. 

4. An arrangement according to any of the preceding claims, characterized In 
25 that the at least one main propulsion device (3, 3a, 3b, 11, 11a, lib, 11c) 
of the water-craft (1) is located essentially in the aft centre part of the water- 
craft (1) and the steering propulsion devices (2) are located essentially in the 
lateral parts of the aft of the water-craft (1). 

30 5. An arrangement according to any of the preceding claims, characterized In 
that the output required by the steering propulsion devices (2) is In all less 
than 50% of the common shaft output of the said at least one main propul- 
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slon device (3, 3a, 3b, 1 1, 1 la, 1 lb, 1 1c) and of the steering propulsion de- 
vices (2). 

6. An arrangement according to any of the preceding claims, characterized in 
that said at least one main propulsion device (3, 3a, 3b) is connected by 
means of a shaft (5) to a prime mover (4), which prime mover (4) can be e.g. 
one or more diesel and/or electric engines and/or gas turbines. 

7. An arrangement according to any of the preceding claims, characterized in 
that the steering propulsion devices (2) are arranged to be installed under the 
cargo space (10) of the water-craft (1). 

8. An arrangement according to claim 7, characterized that the steering pro- 
pulsion devices (2) are arranged to be installed to the water-craft (1) so that 
a space (8) is formed under the cargo space (10) for the maintenance of the 
steering propulsion devices (2). 



INTERNATIONALE 



kRCH REPORT 



Intematio^^l^piication No. 

PCT/FI 03/00018 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: B63H 25/42, B63H 5/08 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: B63H 



Documentation sesu-ched other than minimum documentation to tiie extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO-INTERNAL. WPI DATA 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Qtation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 9142391 A (MITSUBISHI HEAVY IND LTD), 
3 June 1997 (03.06,97), figures 1,2, 
abstract 



1,2,4-8 



PATENT ABSTRACTS OF JAPAN 
vol.1997, no. 10 
31 October 1997 (1997-10-31) 
& JP 9142391 A (MITSUBISHI HEAVY IND LTD) 
03 June 1997 (1997-06-03) 
abstract 



1,2,4-8 



I I Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

^ A'^ document defining ttie general state of the art Which is not considered 
to be of particular relevance 

earlier applicatian or patent but published on or after the intemationa] 
filing date 

document which may throw doubts on priority claini(js) or xAdch is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document refening to an orai disclosure^ use, exhibition or o&er 
means 

document published prior to &e international filing date but later than 
the priority date claimed 



"O" 



'*T*' later document published after the international filing date or priority 
date and not in conflict with the application but dted to understand 
the principle or theory underlying the invention 

^X' document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined ^vith one or more other such document^ sucfa combination 
being obvious to a person ddlled in the art 

"S^ document member of the same patent family 



Date of the actual coinpietion of the international search 



22 April 2QD3 



Date of mailing of the international search report 



0 8 -05- 2003 



Name and mailing address of the ISA/ 

Swedish Patent Office 

Box 5055, S-102 42 STOCKHOLM 

Facsimile No. +46 8 666 02 86 



Authorized ofHlcer 

Bjorn SaTen/EK 

Telephone No. + 46 8 782 25 00 



Form PCr/ISA/210 (second sheet) (July 1998) 



INTERNATION 

Information, on pat 



RCH REPORT 

ily members 



29/03/03 



Intmiati^l^^^^licatioa No. 
PCT/FI 03/00018 



Patent document 


Publication 


Patent family 


- Publication 


cited in search report 


date 


member(s) 


da^e 


JP 9142391 A 


03/06/97 


NONE 





Foim PCT/ISA/210 (patent family annex) (July 1998) 



